
INDUSTRIAL HYGIENE AND
SANITATION.

Industrial Accidents in the United States.

In a paper by Dr. F. L. Iloffman, Statis-
ticiain of the Prudential Insurance Company,
on " Industrial Accidents in the United States
and Their Relative Frequency in Different
Occupations," a reprint of an address de-
livered before the Detroit Conference of
Accident Underwriters at Milwaukee last
February, an admirable statistical survey of
the situation is given. Fatal industrial acci-
dents are analyzed in somit detail for male
wage-earners, with specific consideration of
eighteen specified groups of employments.
In the order of their hazardous character the
principal occupations are metal-mining, coal-
mining, fisheries, navigation, railroads, elec-
trical industries, navy and marine corps, and
the quarry industry. The author concludes:
"The data presented emphasize the prac-

tical utility of geileral statistics on the sub-
ject, which require to be improved and
enlarged in many imiiportanit directions. A
thorough investigation of the entire subject
would make a most useful contribution to
knowledge and facilitate materially the ra-

tional development of workmen's compensa-

tion plans, on the one hand, and the preven-

tion of accidents, oni the other. . . That
there has been a lamentable waste of life and
limb in this country cani not be denied by any

one familiar with the facts; that our accident
rate in general, and in special occupations in
particular, is decidedly higher than imn Euro-
pean countries reflects our past indifference
to this important subject. Above and be-
yond the scientific aspects of the accident
problems lie the broader humanitarian con-

siderations and the grow ing national con-

viction that the first duty of all concerned is
to prevent accidents, and that compensation
or insurance follows as a secondary considera-
tion. But when this is granted, the business
of insurance in this direction is one of the
greatest usefulness and an economic factor
of decidedly impressive importance. . .

The time is bound to come when this field of
usefulness will be made to include, and to an

increasing extent, an adequate provision
against the pecuniary consequences of sick-
ness. In the furtherance of such plans the
statistical foundations of the problem are of
special importance, and it is sincerely to be
hoped that . . . a substantial improve-
ment will be secured in the official statistics
of industrial accidents as well as in the
statistical information regarding accidents
and their causes published by the insur-
ance companies."

Do Safety Organizations Pay?

The Bulletin of the Americani Museum of
Safety for October contains the following,
which should do much to convince the
skeptics:

" The lWhitaker-Glessner Company of
WXrheeling, West Virginia, have informed the
Museum that, during the time accidents were
decreased (64.3 per cent in 1912 and 85.6
per cent in 1913 over the record of 1911), the
Company suffered no loss of production. On
the contrary, the sum total of safety work
has resulted in a material increase in produc-
tion throughout the plant.
"At the Raritan Copper W orks, Perth

Amboy, N. J., during the year from Septem-
ber, 1913, accidents decreased 22 per cent.
As the Company's safety department has
been in operation for little more than half
of that period, however, the accident record
really shows a decrease of 34 per cent. From
September, 1913, to February, 1914, the
accidents totaled 112; from AMarch to Sep-
tember, 74.
"The Copper Queen Consolidated AMining

Company has just issued the first annual
report of its safety departnment. It was
difficult to make a comparisoin of the year's
record with those of former periods, as com-
plete accident records had not been kept
previous to the organization of the safety
departmenit. Nevertheless, the Company has
found that fatal accidents have been reduced
55 per cent. and serious accidents about 40O
per cent.
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"These figures show what can be accom-

plished by cooSperation. To every officer
and employee in these organizations, credit
is due for the splendid 'Safety' records made
by their Companies."

The Use of Animals in Testing for Gas
in Mines.

A recent publication, Technical Paper No.
62, of the Bureau of Mines, presents the
results of investigations on the Relative
Effects of Carbon Monoxide on Small
Animals. The conclusions have been sum-

marized as follows:
"In testing for gas in mines smaU animals

may be used repeatedly without danger of
their being less susceptible to carbon-mo-
noxide poisoning after many exposures than
after the first, if they are allowed to recover

between exposures.

"Canaries are less resistant to carbon-
monoxide poisoning than mice, chickens,
rabbits, guinea pigs, or dogs. It is recom-

mended that canaries be used whenever
possible and that at least three of them be
carried by an exploration party.
"Men may display distress in the presence

of proportions of carbon monoxide as small
as 0.10 per cent. whereas small animals in
the same atmosphere may show no signs of
being affected."

The Fatality Rate in Metal Mines.

"It is gratifying to note that the-fatality
rate in the metal mines of the United States
was lower in 1913 than in 1919," says Albert
H. Fay, engineer of the Bureau of Mines, in
a technical paper just issued.
"The number of men employed during

1913 was 193,088, as compared with 169,199
for 1912. The fatality rate was therefore
3.54 per 1,000 men employed as against 3.91
per 1,000 for the year 1912 and 4.19 for 1911.

"While the total number of persons killed
in the metal mines during 1913 was slightly
more than in 1912, there were about 24,000
more men employed, so that the rate is
reduced to 3.54 per 1,000 employed during
1913 as compared with 3.91 for 1912. A
number of the states show a slight increase,
but a majority of the principal mining states
show marFed decreases as follows:

"The important mining states showing a

continuous reduction of fatality rates during
1911, 1912 and 1913 ape Idaho, Michigan,
Montana, Nevada, New Jersey, South
Dakota and Utah, representing in 1913, 38
per cent. of the mining industry. Of the
states showing a decreased fatality rate dur-
ing 1913 as compared with 1912 only, may

be mentioned Alaska, Alabama, Colorado,
New York, Oklahoma, Tennessee, Wisconsin
and Wyoming.

" This gradual reduction is to be accounted
for largely by the introduction of safety
appliances, better supervision and a more

strict enforcement of rules and regulations
of the mining companies, and a closer ob-
servance of the state laws. Practically all
of the larger companies, and many of the
smaller ones, have done much in safeguard-
ing their employees. They have inaugurated
the 'safety first' movement with the results
above mentioned. By first-aid treatment
many slight injuries have been cared for,
pain relieved, and a cure effected in a short
time,, so that many of these injuries have
been of short duration and kept out of the
'serious injury' or 'fatality' class."
The number of men employed and the

number of men killed in and about the metal
mines in the United States during 1911, 1912
and 1913 is shown in the following table:

Telephone Work and Sight.

"According to the Bulletin of the Ohio
State Board of Health there are in the United
States about 125,000 telephone girls whose
average term of service is three years or less.
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The working hours are about eight per diem;
the average number of calls is about 140 per

hour. The operator sits facing a switch-
board which is covered with numbers, each
of which has a small signal light that flashes
on and off as the call is completed. To com-

plete one call means four flashes of light, and
as the average number of calls is 140 per

hour rising to 225 or-more during the rush
hours, the operator's eyes are exposed to
from 500 to 1,000 flashes of light every hour.
This results in fatigue to the eyes, not to
mention the physical strain. The symptoms
of eye-strain which the girls develop are

headache, dulness, indigestion, nerve-strain,
insomnia, colds, &c."
Journal of State Medicine, October.

Lead Poisoning in the Smelting and Re-
fining of Lead.

The Department of Labor Statistics,
United States Department of Labor, pre-

sents in BuUetin No. 141 (Industrial Acci-
dents and Hygiene Se.lies No. 4) a detailed
study of conditions which exist in the smelt-
ing and refining of lead.
The Bulletin includes a study of twenty

plants, having an average daily pay roll of
7,500 men. Statistics collected in.1912 show
that there were 1,769 cases of plumbism in

19 plants in the United States. "Consider-
ing how little information it was possible to
obtain in many of the plants, it does not
seem an exaggeration to say that the number
of cases found, falls far below the truth, and
that the record for the smelting industry in
the United States for one year is at least
1,657 (or 1,769) men poisoned among 7,400
employed."
Dangerous processes due to dust are: 1.

Unloading the ore. 2. Crushing and screen-

ing ores. 3. Refining the metals secured by
smelting.
Due to fumes: Roasting and Smelting.
The following remedies are suggested:

1. Construction: The building must be
very roomy? light, well ventilated, the walls
clean, and the floors smooth and hard.

2. Sanitary Equipment: Proper washing
facilities, and compulsory cleanliness.

3. Dust Prevention.
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4. Prevention of fumes.
5. Control of workmen.
6. Medical Inspection.

The Bulletin also contains five Appendices
which deal with: Regulations, Medical In-
spection, ahd Care, in English, French and
German Smelters.
Appendix 1 is of especial interest for it

seems to prove that:

1. Lead sulphide is soluble in human gas-
tric juice.

2. The solubility of lead sulphide is less
than that of basic lead sulphate or basic lead
carbonate, but the sulphide is sufficiently
soluble to be dangerous to the health of
persons engaged in mining and milling lead
sulphide ore, if the mining and milling proc-
esses involve the production of dust.

3. The persons engaged in mining and
milling lead sulphide ore should therefore be
protected in the same way as workers in
other dangerous lead industries.

Industrial Accidents. Their Compensa-
tion and Prevention.

.In the monthly BuUetin of the American
Museum of Safety for September, 1914, Mr.
Carl M. Hansen, Secretary, Department of
Accident Prevention, Inspector and Merit
Classification Workmen's Compensation
Service Bureau of New York, ventures the
opinion "that industrial accidents constitute
one of the greatest, if not the greatest, waste
in the United States."
"The actual number of workmen killed

and injured annually in the United States is
not definitely known, due to lack of co-
ordination in statistical departments of the
various states. The best authorities, how-
ever, on data available have estimated our
fatalities of from 40,000 to 45,000 annually
and our non-fatal accidents as producing an
annual loss of 200,000,000 working days.
Reviewing these figures and putting them on
a cold dollars and cents basis, estimating the
value to society of each man killed of $5,000
and $2.00 as an average wage of the non-
fatal injured, the economic annual loss sus-
tained to the nation as a whole amounts to
approximately $600,000,000-an amount
which must in some way or other be charged



1252 The American Journal, of Public Health

to the production cost in the various indus-
tries where the accidents occurred. This,
however, does not include the indirect loss
accruing in the form of restricted opportu-
nities suffered by the dependents left by these
killed and crippled wage-earners. What
that amounts to it would be impossible to
compute with the insufficient data on hand.
I make bold to opine, however, that indus-
trial accidents constitute one of the greatest,
if not the greatest, waste in the United
States."
Twenty-two states in the union have

"passed some form of legislation bearing
upon the subject of specific compensation for
injuries sustained by workers in pursuit of
their daily vocations." These laws "differ
radically in application but are all founded
on the same general principles, namely:

"1. To furnish automatically certain
prompt reasonable compensation to injured
employees and their dependents.

"2. To utilize for injured employees a
large portion of the money wasted in litigation
under the old common law liability system.

"8. To provide a tribunal distinct from the
courts where disputes between employer
and employee in reference to compensation
for work accidents may be settled pyotiptly
with a minimum of cost to either party.

"4. Last, but by no means the least im-
portant, to provide an economic incentive
for the reduction of work accidents.

"Different systems of insurance are pro-
vided in most of the laws passed, and in all
laws operating successfully it is well to note
that four distinct systems are provided, as
follows:

"1. Self Insurance, where the financial
responsibility of the employer warrants it.

"2. Mutual Insurance, under private
management.

"3. Mutual Insurance, under supervision
of a state official.

"4. Our long-adhered-to system of in-
surance through private stock companies.
"The premium which an employer pays for

insurance, represents the amount to be dis-
tributed over his product, afterward to be
reflected in the final purchase price at which
the goods are sold to the consumer."

In New York the rates for compensation
insurance are computed by the Workmen's
Compensation Service Bureau. This bu-
reau is composed of the twenty-three leading
stock liability insurance companies in the
United States and theywrite from 85 per cent
to 95 per cent of all the compensation insur-
ance taken out. The rates are based on the
actual statistics and experiences of these
companies.
"Any plan of compensation for work ac-

cidents to prove effective and to truly fulfil
what is expected of it must primarily be
prophylactic; that is, it must lay less stress
on compensation for, than prevention of, such
work accidents. It is well known that only
a limited number of industrial accidents can
be prevented through mechanical safeguards.
The vast majority of accidents are due to
inherent recklessness in the individual work-
men. The solution lies in educating the rank
andfile of employees out of instinctive reckless-
ness into intuitive caution.

" Engineers, architects, and contractors
should be particularly interested in this sub-
ject. In any phase of engineering endeavor,
standardization is the road to success and
that must be true in accident prevention.
Uniform standards for safety are essential.
The designing engineers of this country must
in the future pay as much attention to the
subject of safety as they have. in the past
paid to efficiency of their machines. Archi-
tects must as seriously consider and devote
as much care to the safety of the occupants
in the buildings they are constructing as
they have in the past devoted to artistic ap-
pearances and conveniences.
The United States has become the greatest

industrial and commercial nation on earth,
but one of the fundamentals upon which we
must build our future is that our industries
and working establishments be made rea-
sonably safe for the men and women who are
to live in them during working hours. We
must make it the duty of every foreman and
superintendent not only to deliver the prod-
uct of the plant to the world's market, but
we must equally insist that he deliver the
employees under him to their respective
homes every evening without having beeni
killed or maimed. We owe that to our wage
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earners from a humanitarian standpoint and
we owe it to our nation as a whole from an

economic standpoint."

The Basis of a Sickness Insurance Bill.

A year and a half ago the American Asso-
ciation for Labor Legislation announced a

Committee on Social Insurance. Five
months later it organized the first American
Conference on Social Insurance, in Chicago,
and with the published proceedings pre-

sented a convenient classified bibliography
for the encourageinent of students. At its
annual meeting in Washington last December
the association devoted half a day to the dis-
cussion of carefully prepared papers and re-

ports on sickness insurance, believing it the
most urgent of the problems in this field, now

that much progress has been made toward
compensation for industrial accidents.

Recently, after many conferences for dis-
cussion and revision of proposals, the com-

mittee has formulated a tentative statement
of the essential lines which it purposes to fol-
low in the drafting of a sickness insurance
bill. In the hope that this statement may

call forth helpful suggestions and be of sub-
stantial assistance in formulating legislative
plans in the several states in which the sub-
ject has begun to receive attention, it is pub-
lished below:

1. To be effective, sickness insurance
should be compulsory, on the basis of joint
contribution of employer and employee and
the public.

2. The compulsory insurance should in-
clude all wage-workers earning less than a

given annual sum, where employed with
sufficient regularity to make it practicable to
compute and collect assessments. Casual
and home workers should, as far as practic-
able, be included within the plan and scope

of the compulsory system.
3. There should be a voluntafy supple-

mentary system for groups of persons (wage-
workers or others) who for practical reasons

are kept out of the compulsory system.
4. Sickness insurance should provide for a

specified period only, provisionally set at
twenty-six weeks (one-half a year), but a

system of invalidity insurance should be com-

bined with sickness insurance so that all dis-
ability due to disease will be taken care of in
one law, although the funds should be sepa-

rate.
5. Sickness insurance on the compulsory

plan should be carried by mutual local funds
jointly managed by employers and employees
under public supervision. In large cities
such locals may be organized by trades with
a federated bureau for the medical relief.
Establishment funds and existing mutual
sick funds may be permitted to carry the
insurance where their existence does not in-
jure the local funds, but they must be under
strict government supervision.

6. Invalidity insurance should be carried
by funds covering a larger geographical area

comprising the districts of a number of locai
sickness insurance funds. The administra-
tion of the invalidity fund should be inti-
mately associated with that of the local sick-
ness funds, and on a representative basis.

7. Both sickness and invalidity insurance
should include medical service, supplies,
necessary nursing and hospital care. Such
provision should be thoroughly adequate,
but its organization may be left to the local
societies under strict governmental control.

8. Cash benefits should be provided by
both invalidity and sickness insurance for
the insured or his dependents during such
disability.

9. It is highly desirable that prevention be
emphasized so that the introduction of a com-
pulsory sickness and invalidity insurance
system shall lead to a campaign of health
conservation similar to the safety movement
resulting from workmen's compensation.

The chairman of the Committee on Social
Insurance is Edward T. Devine, and secre-

tary John B. Andrews, secretary of the Ameri-
can Association for Labor Legislation.

The Survey, August 8.

Tuberculosis Among Metal Molders in
Massachusetts.

In the July issue of the Journal of the Mas-
sachusetts State Sanatoria there is an instruc-
tive article by the editor relating to tuber-
culosis among iron molders in that state.
"The diseases to which molders are most
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liable are rheumatism, pneumonia, kidney
inflammations, bronchitis and consumption.
In Massachusetts we have many metal-work-
ing establishments connected with which are

foundries in which different metals are melted
and molded. Thus we have iron foundries,
brass foundries, composition metals found-
ries, silver foundries, electrotype foundries,
etc.
"The molder's life while at work may

truly be said to be one of risk to limb and
hazard to health. In it he is exposed to the
laborious na&ture of much of his work, to ex-

treme heat, to gases created by the work, to
metallic and mineral dusts, to such metallic
poisons as lead, copper, zinc and antimony,
to the danger of burns from hot metal, to
danger to eyesight and to the danger con-

nected with stepping from a very hot foun-
dry while overheated and tired by the day's
work into a cold outside air.
"The iron molder spends his forenoon

preparing his molds for the afternoon 'pour-
ing' off. This latter process lasts from an

hour to two hours or longer, and is the most
strenuous and exhausting part of his work.
Stripped to the waist, or else clothed as to
his chest with- a thin undershirt only, he
hurries from the furnace or 'cupola' as it is
called, in which the metal is melted and from
which it is 'poured,' to the molds, carrying in

an awkward position a long-handled iron
ladle full of molten iron, the whole weighing
about forty pounds. After pouring the metal
into the molds he hurries back to the furnace
for a fresh supply. The foundry at this time
is very hot from the heat of the furnaces and
of the metal in the molds. From many of
the latter gases escape. The work is done
with a rush and at the end of the pouring off
the molder is much overheated and frequent-
ly is worked out. He hurries then to the
wash room, where he strips and bathes under
good or bad conditions as the case may be.
Then he hurries into his street clothes and
starts for home. In cold weather it is this
sudden passing from a condition of overheat
and profuse perspiration to a temperature
from 60 to 90 degrees less than that of the
foundry that tests the vitality of the molder
and many times results in rheumatism, pneu-

monia or acute bronchitis which often be-

comes chronic and to which latter tubercu-
losis is sometimes secondary.
"The iron molder is also exposed to a con-

siderable amount of dust from the sand used
in the molds, and if he is also a polisher, as

may be the case in small foundries, he is still
further exposed to dust from emery and iron.
Gases and smoke escaping from the molds
at the time of pouring vitiate the foundry air.
"The iron molder pours once a day. The

brass molder pours twice a day, once in the
morning and once in the afternoon. The
brass molder's work is on the whole not so

strenuous as that of the iron molder, but he
is exposed to dangerous influences which do
not appear in iron molding. I mean the in-
halation of fumes of molten copper, zinc and
other metals. This exposure is most pro-

nounced at the time of 'pouring off' for at
this time the melting pots are open, the mol-
ten metal is ladled out and poured into the
molds and the molders inhale large quanti-
ties of the fumes even in foundries in which
the ventilation is helped by power fans and
blowers. Most brass molders at some time
in their working lives have what is known as

'brass founders' ague,' which is a sickness
characterized by headache, vomiting and
chills and which is the direct result of poison-
ing by the fumes of melted zinc. The effect
of these poisonous fumes in the production
of tuberculosis is a secondary effect, that is
to say, the fumes themselves do not produce
tuberculosis but do so weaken the vitality of
the workers that they ate rendered easier

prey to the disease.
"Electrotype molders are exposed to the

fumes of molten lead, antimony and tin, and
these men occasionally show signs of chronic
poisoning by lead or antimony.
"The chief factors then in the molder's life

in connection with the development of tuber-
culosis are the exhausting nature of the work,
the overheat and subsequent exposure while
exhausted to cold out-door air, the exposure
to dust and to gases and, as stated, the expo-
sure of certain molders to the debilitating
effects of the fumes of poisonous metals.
And to these must be added that factor so

common to all exhausting occupations, the
abuse of alcohol, which appears to be almost
a direct result of the nature of the work ."
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